Analysis of gamma-globin expression cassettes in retrovirus vectors.
With the goal of optimizing retrovirus vectors for human gamma-globin, we studied the effect of several globin gene expression elements on vector titer, stability, and expression. We found that all combinations tested were genetically stable, but that vectors with therapeutic titers (0.5 to 2 x 10(6) colony-forming units/ml) could be achieved only by either partially or fully deleting the second intron of the Agamma-globin gene. Efficient transfer and high-level expression was achieved only when an optimized beta-globin promoter was linked to an Agamma-globin cassette containing an intact intron 1 and a 714-bp internal deletion of intron 2. When flanked by two copies of the HS-40 enhancer core from the alpha-globin locus, this cassette expressed gamma-globin mRNA at 46 +/- 19% per copy of mouse alpha-globin in the murine erythroleukemia cell line MEL585. Complete deletion of the first or second intron diminished expression to < or = 2.0%, and deletion of the HS-40 enhancer diminished expression to 7 +/- 8%. High-level, uniform expression of gamma-globin protein was confirmed in MEL585 clones (n = 12) transduced with the optimized vector. Efficient but variable expression of the optimized vector was also observed in erythroid progenitor colonies (n = 6) grown from transduced mouse bone marrow. Taken together, these studies demonstrate the role of intronic, promoter, and enhancer sequences on retrovirus vectors for human gamma-globin, and the development of an optimized vector capable of efficient expression in a murine erythroid cell line and primary cultures.